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(54) POWER AMPURER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power amplifier that can 
efficiently operate. 

SOLUTION: In the power amplifrer where a bipolar transistor(Tr)1 is used 
for an amplifier element, a distortion compensation circuit 1 including a 
diode element D is connected between a base terminal B of the Trl and a 
base drive power supply Vb. a resistor R1 is connected across the diode 
element D. Thus, even when the level of a bias signal supplied from the 
power supply Vb is low level and unable to turn on the diode element D, a 
bras signal (voltage or current) is supplied from the power supply Vb to the 
base terminal B of the bipolar Trl. As a result, the amplification is attained 
with the low bias signal level while suppressing distortion by the distortion 
compensation circuit. 
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(57) i^m 

-1 7 T.mnu^jv-ccimm^mm^'^mLti^. 
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1 

[i»5R«2] HtitEi£StB£;9-^^«. taiBsaii lassie lo 

«*JKl/j:UL4«Vi-rn*MctB««m:>3iii|l 

W[fBi|ii»^*:MigFa1«*g^tt. tfIIBMM«fflA*'f ^-^ h 

iffiB^i^^ffl^rBiwit^fi. miBm^^i^s h 5 >-:/7. 

[0 0 0 1] 

[0 0 0 2] 50 
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(Dn.umm =y7.7-h. i}^^m l t s ;in tc « 

y 7- 'J cfc 0 6»©/jN#»:5''f yicT-S d t Ti^SSn 
[0 0 0 3] ae3l€©FM (frequency modulation© 

IS) :^^t:m\'^ftmmmTi-aifm'^m'y7,y-i,-c\t. 

^^©iSt/iQPSK (quadrature phase shift keyi 
ng©B§) ^i^;^5(:7^£i:^ffli/^/c5'>'i$';i^S«i^(cafB-> 

-5M<I->X5^Ai:LT«. PDC (Personal Digital C 
ellular©IIS) -^PHS (Personal Handy-phone System 
©BS) . J[2:^i^CDMA (code division multiple 
access©BS) > I MT (international mobile telec 
ommunication©B&) 2 0 0 0, EDGE (Enhanced Dat 
a rate for GSM Evolutlon©|il&) v'X-r-A^ii'Tjta&S, 

[0 0 0 4] -^tcm:^ii*giift*3tiT«, x-nm.-hv 

[0 0 0 5] m9\t, ^^(Dmtimmssffym^m^^^ 

-rmx'$>^. mo:>mt)mmm\t, !t#M¥9 - 2 6 0 9 6 
4mkm\zm^-^nrzh<Dx$)'DX. mmmmm-^mm 

■5. 

[0 0 0 6] mtf. mtimmmt. xijmt)^mmi^ 
T. mtimi]tvxmai-t^rztf><Dmmm/'^^Tf-~y h 

yyV7.*> (RT, Vyy'y7.^t.n^) Trl, Mit 

tt^nfc^^Misiggi o^^tr. ^«r«[5is§i o«. ^ 
-T:^— h*^^D, ^\ny^y7.M^Q 1 ;Jce>c;f{c/\*-f 

7Xjg;M3!l^R6*3J:t;fR7*^tr. m^fi^^^mzi^ 

Tr 1 ©'^-XA'-f 7;^^#«, ffitrCP^^R 6*3J;CICR 
7 €> tKlC ^^-f :t- H ©Ilg^t#tt tC J: Tft^ ^ 



( 3 ) 

3 

[0 0 0 7] S9<Dm;^;ti*iS§ic*3(/»T. AtimtK^m 
^=f-mu>m^m&i'^Mmmmz^mt^i)^. ^-x lo 

iS^JEffliJi:fgmJEffliJ«^ll)«>c*irx(C7i?.-r. A;f3 

[0 0 0 8] y^:^-\^t^m-r^^mi$.»u, y^^- 20 

S±aiCDaJE->7 I-tCj;-:3T l-^>vX^'T r 1 W^— 
^Bfii)*^^)^/t h^>>'X^T r 1 <DU 7i7^'>XE)c^ 

-5. 

[0 0 0 9] ^CT% 13 9 l::*3t,iT«, :5''r:t-K*^ 

IHIKI 0Sr#Jp-rs:ii:{C<J:-:3T, h7>vX5'Trl 30 

-r-5fi:tSsg^««LTt.^-5o -r;^ci:*3*.A:^«:^OJi;^(C 
^■oXhv>i^7.yT r 1 co-^-X«^-X5 v^^-i 
^- h*gBrBlK)3pi^m£E«ig;T-r-5**. P1B#C h 7 >-^X 
^Tr 1 (T^'^-XSg^-XS -y^SS^tift^&WfcMyiJ 

•5. -€-rofcJ6, A:^«;^OiiiS{rJ;-5 h5>v7X^T r 

1 ©'^-xis^-xs ^'^'f :t- H^attroig{b<ty 

iti§i(^Sjl{iffl<73A;'3«::dfe??tt*iig?D$tlT, h7> 40 
VT.y-Y r l«*3a)WlcJ;OfiSfa(CjatiA:'3S:'3U'<Jl' 

[0 0 10] sfc, ^-T.mmnMcn-h^n-iTTsm.w. 

Vb t h^^-vX^T r 1 W^-X^TFEiroFalA?, @ 

TlcJ;l,'^-X«Mtliic«iftiJx!)m*^iiS</tc-5/tSi). 
i'^^flSitOti:*Cfcffi]$iJ$nT. Xtin.ti(J^mX\Zi:.^%\\ 
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9(0|5i8Slc;fel,>T«, y-f ^- H*^D$-g5n-S>'<-X 
TLX, «JEI^T**afii$n-5fc«>. fiffi-liitSiit)« 
[0 0 1 1 ] 

[^B«*t»FefebJ;-5i-r«)^S] ClWcfcpf;:. rJ^-f^t- 
K Ig^ D /i f ©S^^^* A-f 7 X iHlBSgC JciHS L 

n>i{£^#:T'Op n^^c7)«-&T0. 7 V@«, GaA 
s-ft-^tJ^aSfrCDGaA s/A 1 G a A s 'sf^nj*^© 

«-&T-l. 3VSffi, GaAs <k^JSCD->3 h4^-a 

^cD:»^T-0. 7VS«T-*Sfci*. liffifflA-fj}?-^ 
h5>>'X^T r 1 SrH^fMcDAWTXi^t^tcT-SfcititC 

tt, ±aibfe:*->«JE^i'^'><-XS®^B^®A*'r 7X« 

[0 0 12] LA^Lfi*^*iS,. iifibfcck-Jif', A'-y^'J 

[0 0 13] Sfc. ^/h03ld^P»^M<i:i^t^m:^ii"ISgiT- 
Stt ^ id t c i S ft 4^ Sg w ^ { b ( c <fc o T ^ i; -S. ^ t) g ;'3 

'^-X«^BO/NWTXSilS{BiJ(Cita?iJ(cS^^nTl.i-5 
rctb. iiffiffl«A*-f7P-7 h7>>?X^'T r ICOHKIC 
J; ^ A'-f T X mc^ ^Ift*^ * e. ^ < 75: o T L * . 
[0 0 14] ^ti«)Afcc:(D%?g©BM«. J;03e!i^^ 

[0 0 15] 

xffiT(CA:'3$nfem;^fi#&li4iLT«mf -5X5 y 

^m^^nrzmmm/u^-yhy>i^7.^t. ^-x 

SST{CA-'r7XfI^i&tti^g-r5fcJ6©'^-X«ilii:, s 

-::^mmt^-:^i$=Fm\zm^mzmm^nfzm^mf- 
^^tsmmmm^t. m'^m'?-<r)m^^izmm-^nrzm. 

[0 0 16] c<D^m(o$>i>mmizm^mtimmmt. 

:^ii^^izxt]^tif:im.timnt:mmi'xmtii-r^x.s. y 
^'i*ite^?nfciii|ifflA*'f h7>vx^<i:, '^-x 
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[0 0 17] b^c*^'^T> ±m<Dmtimm^x'\t, m-^ 

■5. 

[0 0 18] ^—T.mMA^'b^^'^mu/'^ 

[0 0 19] ^w^m. m:'3iiii'i#§(c*3t.iT«, mmm 

•x^mwo^m^ mmmm i}mm-^ti^t.t^\z. n 20 
timm^<nmmi\zn\^x^]:,^mtimn<nmtmm-^n 

mt.fs.y). 1S\^^<miJm^^mmx"^^. 

[0 0 2 0] ^-7.nMi)^^^1^^n^n-^ T 7.m^<n 

n.&i)mmms.tmmm\z\tm-^mi-t^^>\^u\^^^'^ 
Mm,s.x^-:>rzthx%. ^-7.nm^<o&m^^m 
'T^mmLrz9.mmm\zj^-z>x. Jt^ifflA'-fjp-^ 

mmzju7:x-^ii^^tA^o}mx$>^. m«mm 

<Dmmmm:^.xtlm^o:>mmm&^zJ;i■:>x^m^^. —m 
mzitm-^m'T-Tb^^ty^ti^tzif). ^m^miz\tmmm 
mmiimmLx. mmtimmmizi3i-fi,{&m<Dmmmi^ 

[0 0 2 1] xtimtimm^'^juA^&< , mxtintim 

^ (C ck ii i|® ffl AWi^ - 5 h ^ > V X ^ CD - X - 

^m^ts.^^m^iz\-i. ^mmmmtmmLfj.\,^i(ii, c:© 
J: 5 uis. u^)i'<Dxi]mi]mnx'\t. latiffl ai- 

[0 0 2 2] flfr32BLfcffitftfie^J-3{?^CJ;S$e.fi«>S!)l^ 
«, Rt=R*Rd/' (R + Rd) i;^cl9, iftSitffifciR 

TX{i^©m«E«fe<t-r5 c: <»: fc;jc^, 

[0 0 2 3] :iClTiS8itfitftR75iffigcD5^'>yffitii^# 50 
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mi^&w.±izm^^ritzSim^^mi^m\z^^is.tfix^ 

iSfiitffitn:RWia«fcJ;'5^<t;^«ffitaRd©S 

STic?!f-rs^{b*tt. atn:R©fflst^*-r-5^Yi:*^ 

il^bfc. ARt/AT= (R/ (R + Rd) )'*A 
Rd/ATi;i£-5, dClT. (R/ (R + R d) ) ' < 
1 (R*t*2.«-&) :feJ:(yt (R/ (R + Rd) ) '= 1 
(R*^/j:V^«^) T-$)^. tnip^\z, m.inis.^mf- 
(.m.mR) *^ttfc«^l'«, ffitaR t (^JMSfCJ;^^ 

^nx, ifilSfflA-l'Tp-^ h7>>'X^'®A-f TX{I# 

[0 0 2 4] dCT', m.infS.^m^tm'^m'i'oiMm^ 

[0 0 2 5] ^mo^i&ms^^m^immmizi&^eac.^^ 
mi'X^^rn-£,k^^<Dx$>-ox, mntj.m!im^X'$>^!ii' 

Stttt^j:<. iSSraiSWfc(WJ:Si'>tf-y>X**-r 

[0 0 2 6] ±aiLfc«:tii«its§§tc*3i/iT, imi^^fm 
[0 0 2 7] ±mhrzmtimmmz:^\,^x. t&tn.^^^ 

[0 0 2 8] ±5il!Lit«:^fiilgS§lC:fel.iT< ffitn^^^-* 

^tt. m.ffii:-(>yi;^y7.<Dm.mmmxmm^nx% 

\Z. -f >^i'^>XS^5rSMLT, fi^(D^Bg5i-*^*^ 

tt5"J«i^lf|5W'r>fc!-3^>XSrS5< LT, ^MMlsIgSi: 

L T L /j: t, i J; 5 [C -r -5 Z: <*: ^ -5 , 
[0 0 2 9] ±Mli<^«:;'3tii|®§g(C*3V^TS^^^fi, S 

Stt2SST<?5PN«^*?T-*oTfeAt». PNS^Sg 

[0 0 3 0] ±m(Dm-^m^it. '>3y h^-m^m^ 

^tbT. ^€:M«-r2)fca6coS^i«fflA''f 

2m=^(D^-^^m^^xmsSc.^nxh^^\ 
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[0 0 3 1] htzt^-ox. ^mmmn^Tfs-^h^yy 

[0 0 3 2] ±)Src)m;'3tiiiii§t-*Di,iT«. mmmm/'^ 
[0 0 3 3] z.0:)^vi,zmmmm/'<-(7fi-yh^>-:^x 

mmmmmmmizm-r?>m^mm.^is.m'ri>:itii^-^ 20 
[0 0 3 4] ^ft±m<r)mtimmmzjs<.^x\t. m-^m 

^Aim-r^^f-(D'j^u< th2m^<Dm^^m^^xm^ 

[0 0 3 5] Lfc^toT, «#^«^h^>>'X^'ODy 

-hig^ V-XS^r4*3J:t>'y- hffl-?- Fl/'r> 

*i7?€rS. 30 
[0 0 3 6] Sfe±aiL.fcm:^Jti*i3g{C:fetiT«. Hl^ 

^-^ h 5 >>'X^CD'X-X!ffl^ lCtt$t^tl-5/\W TX 

x^'^fflii^^^ii^^tc, mmmtmmijmmi^'S:i& 40 

CO 0 3 7] 

[mmo)mm(omm] z.<Dmn<D^-mm(Dmm\z<^.^m. 
\z^m-ti>. 

[0 0 3 8] mm<Dmmi) 01 (a) ~ (d) so 
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h7>>?x^'T r 1 . ^—T^mmnrnvh. ^-7. 
mmmmyht h^>vx^T r 1 <D^-7.^^Bt<D 
mizmm-^ntcmmmm^ 1 *5i?:K^««i5]?s 1 izmm 

1 (B) . 01 (c) *3iuciai (D) (ommmm^i 

A, 1 B:fc<i:t>'l CiLT#Hg$n-5. 
[0 0 3 9] lai (B) mi (A) ©^M«|5|K 

SfC*3t.»T^ffi«IsIgSl A«^-f :t-K*^D*3j; 
tX}St?L5g^m^R 2. R3*3it/CR4S-&tJ. ^^-f:*"- 
F*^D«^1t{«|5Ig§ 1 A^Pfig-rsm^(D-gPi:;f^C 0 

X^Wl«j|gVbi:h^>>'X3'Tr 1 W^-Xj^^ 

BiKomizmwi^nft^-^m'f-x&^o »iaR2*3j;yj 

H *^ D t W it^ij tCitiiS $ nx (/ ^ ^ JgfeifiK^i-T 

-S. itia^?R3«. '^-xmsimaivbA^e^i^sn 

^>«flEa&Sl.itt«8itf3*fUT, h7>e^X^'T r 143J; 

u-$^-i:t- ]^m^D^mm£^'^^ T T^iRmizwc^-r^fz 

R 2 *3 J:DfR 4 TtiSttMCV-^-T-S*^ 
fc*tl«, h7>>'X^T r l:tej;t;y'f h*m^D 

[0 0 4 0] *fc. ^««IHIS§1 AT'©Stt«WJ^^I.^ 

*3 j;u:'<-xigi)j«iii V b *^ e <Dmmmi£fi e> j/fcmri^ 

ffl{cJ;oT. Jgta3g^R2, R3*3J:t/R4©fitn;<i« 

R4*^'£^^;j£t.i«-&fc*-5, xtimtKommt, hy> 

>fXi^T r KO^—xm^Bmi-^i^Xij^tlX. feh^ 
>vX^'T r 1 ©nU'i7:J'^^(|iJ*ie.«ffi$*lT. tiiiJ 

mtKDmnti-xm'in^. m.tnm^R utm^m^Fx 
$>^^-i^-\^mf-D(Dmmz, 'pr£< ii^mmmzm 

[0 04 1] 01 (B) (Dmmmm^iAxit, 

^x$,^y^:t- i^mi'D tmmffdizmf^^nrz'm^tnm 

^R2*3J;t;tR4*^hbT, ffiSi^^R 1 jitiJ^-l- ^- F 

-So 

[0 0 4 2] Ell (C) «. 0 1 (B) WlHlgSi^fiKfC. 

^mmzmm-r^m^m^tiinmtinftfH i wmK^ij* 

tC*3ViT. ^^-f 5^- F^^D<i:i^ifiW(r + r/N°i>:5'>X 

1 ^mff^^ntcmmm^is i B^^^^nTOi-s, 
[0 0 4 3] 01 (D) «. 01 (B) (Dm^mmiz^ 

^^x. ^m^izmm-r^m^m'F-A^nija-^tirz^za^m 
s§^j*^^$nTti-5. 0 1 (c) cf(D=*^-v/t 

>':$'>x^^c 1 m^-v^^iy'^yxm^ci tt&.m 

^?R 5 0ia3?iJEI8S-eB«|LfclplKt7icc>TVi-5. F^ 
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>vX^'T r 1 ro^-Xig^B{gi|A>e,^1i«lHl8S 1 B$- 
tX-. Ell (C) ® 

[0 0 4 4] ^mm<Dmm-r:\t., mmmm^wz^^n 
B L^-T^msimmv h iL<Dm\z. m.mm\z\tm.m\zi& 
^i^'^^-\'m=f-T)<Dnm^\z\&^mi-Ritmm.^n 

[0 0 4 5] lii|igfflA*-1''J^-7 h^>v'X5'T r 

[0 0 4 6] xtints<Dv^)\.f)m< . mxtim 
tjiz^^mmm/'^^Tfi-^ h'y>>^:^^T T i(D^—7. 30 

[0 0 4 7] ^rz. m.tfimf-RHZ^^:^ibU^m^ 
tt, Ji<ISfflA'-f h5>v'X5'T r 1 CD/W 7X« 

(^'f:t-Km^D) {iitBitW/iffitaRd^WLT. 40 

^ (^*''f^-K?g^D) ®M«gWit9itjgtr[R t«, Rt 
= R*Rd/' (R + Rd) tfSi^, X^ftt^-oX. m'bm 
^ (y'r:t-H^^D) CDMSgWilMtJSiaR tOtttCJ: 
oT. iiiUffl^NW JJ^— ^ h7>>'X^'T r 1 WA'-f 

^fs.mx'$)^m^. t<nmm.m.in.R<DiMLmz^^^itm 
it, m-^m'f- (^mi^m'f-D) (Dm.mmj.m.tn.Rd<DmL 
mzj^^mtm^o—^iz/h-^i,^, -^(DTztb. itatffigt so 
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R troMSTfc^-r^iEib^sR t/sTtt. m.mt&in. 
R<Dumizm-t^^itmt:mm.-ri>::i:x\ aRt/s 

T= (R/ (R + Rd) ) ' * 6R t / (5 T ijfiiK 
■5, 

[0048] ddT-, (R/(R + Rd))'<l(R 
iS^ZS (R/ (R + Rd) ) ' = 1 (R 

i*^'iteii«^) Tfes<DT, mmm.tn.Riz^^xmm.^ 

ttR t ©ja«tCj;5)^{k^a R t/(5T«. itSiijfttfCR 

n^T:^fi.m^Wi\znm-t^'&<r>mit%m.n^n^. c 
#tt**-rti«\ ^<b\zm&^-^<^mtm^^n^, z. 

%<r>. fzt^it, m.mmzitts.m^^^^-r^mmm 

[0 0 4 9] {^m<r>mm2) mzmm<Dj&Wi2iz'D\,^ 
xmm-Tiio m2 (a) ^Sctz/ (b) 

0 2 (A) (Dmtjm'm^iz^^^xit, mmmm^^i 
lAmm-^n^o 02 (b) c^si^TiiM^iHissi i\t 
^mo^mm 1 x7n-^tircm.mm^R 1 *^s««ia8S 1 * 

««fiSc5gT<t LTfflt/i^,nTVi-5, 02 (A) i (B) 
t*5t,iT«, mi (A) ~ (D) iisi— WfcWfC^^tiT 

itm-w^ti^M^tixisio, mm<Dmmi tm\:'mmi: 

[0 0 5 0] ifmm<7imm 2 (D^mmm^ 1 1 {c^ji^t 
\t, m^^n^^z)\zm.ifim'f-Ritimmmmm'^\z 

yt-f 7 h7>>';^^T r 1 W/N'^f TX^git<©JaSft 
^^T^tt«lHli^<i:A--i'4^-5 h7>>^X^'T r 1 CD/N' 

[0 0 5 1] {-^moimm 3 ) :^(;:. ^mcomm 3 
v^Tift?^-rs. E3tt. nm<Dmm3\zm^nt}mm^ 

<D}simm0s.'S:7n-rmx-$>i>, :$^nm<Dmmx-\tmmo:>j^ 
m 1 x-m-^titzmmmmz-^ e, tcr >^i'i/ >xp^^ l 

^.jc'SicstaiS^R 1 \zm.m\zmm-^nxf,^^, 

[0 0 5 2] :^mm(Dmm3<Dmmzi6^^x\t, w.mm 
izit^moi^mi ii^mx'$>^f)^^, *iiia®jeii3c 

J:0tiipifflyW7H-^ h^>>'X^'T r 1 WA'-f 7Xm 

[0 0 5 3] mmi^rcmmo:>mmnzi5^^xi&.mm^R 
1 *^iiffl«iEigs 1 ff3Wimzmmfeiff3ums^mi:^^?>m 
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II 

x^£ia5<LT. mmmm^ilLx^tmmL'U^^^^o^z■r 

[0 0 5 4] H95aiL.fcllSS©JgSi2 0J;5fC. }£ 

m^w^mmfa-ti>itsbizsimtim.mm^R i ©latft 

[0 0 5 5] dtlfC^bT. ^SIMWJ^Ji 3 Sta 

^^Rii. ?immmmi(DmmfSimi:itmmm\zh^ 

yi>7~.^Tr \ \zmt^n^n'iT-:^,nm.<nWLm^^f^ 
'\t^tSi^-t^tzib<Dmmts.mKm\zm^-t^ c tt^x^ 

[0 0 5 6] {^m(Dmm4) '^izmmo:>mm4\z-z>t.^ 
xmm-r^o m4~m8\tmm(Dmm4iz%^mi]mm 

lilSSO|Hl8S«fiKSr5^-r0T*S. :*:|ISg©Jg^4 30 

mmmm^ 1 2 t'«, sisftiuss 1 (Dm-^m^x'$>^ 2 

l^e-tlTti-S), ^N'-f 4^-7 h'^>vX^'T r 2 (D^-X 

ioo 5 7] :^mmo:>mmnm'^, /•<'^yfs-^hy>i^ 40 

X^Tr 2tLTii*ifflA--f 5J?-5 h7>vX^T r 1 
h7>-:/X^T r 1 r 2 i:«|Hl— CO^Js^^SSil' 

[0 0 5 8] sfc. ^^m<Dmm-v\i, m4\z^^ti?> 

^mtfi^T^^^t\ El 5 (OMMitlfiISS 1 3lC^Sn-5 
t'i. HSroSWftlelgSi 3fC*3tiTtt. ^#-7^7 50 



#M 2001-313531 

12 
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•&?g^i:LT<0«|f5ff!)m^h7>vX^. D 1 y^^t 
R1~R7 ffitrtig^. CI =*^-v/1viS'> 



[01] 



[0 2] 



Vb 



s«Mt 



Lk^ — ^ 




Vb 




(A) 



(B) 



Vb .11 



e . *- 





[04] 




( 9 ) 



**PB2 001-313531 




¥^ — I^m^) 5J090 AAOl AA41 CA02 CA26 CA36 
FA 10 FNOl FN06 GNOl HA02 
HA09 HA18 HA19 HA25 HA29 
HA33 KAOO KA12 MA21 

5J091 AAOl AA41 CA02 CA26 CA36 
FAIO HA02 HA09 HA18 HA19 
HA25 HA29 HA33 KAOO KA12 
MA21 UW08 
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FAIO GR09 HA02 HA09 HA18 
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KA12 MA21 



